Cytokine regulation of tumor necrosis factor-alpha and -beta (lymphotoxin)-messenger RNA expression in human peripheral blood mononuclear cells.
The immune response at the molecular level is characterized by a carefully coordinated interplay of both cytokine production and receptor induction. The regulation of these molecules including the closely related tumor necrosis factors alpha (TNF) and beta (lymphotoxin, LT) is still incompletely understood. We have examined the effects of various cytokines on the expression of TNF and LT mRNA in human peripheral blood mononuclear cells (PBMC). Northern blot analysis with total cellular RNA from mixed populations of PBMC revealed that genes coding for TNF and LT were not spontaneously expressed. Treatment of PBMC with recombinant interleukin (IL)-2 resulted in a high level expression of TNF and LT mRNA. Whereas IL-1 beta was equally effective as IL-2 in inducing both TNF and LT mRNA, granulocyte-macrophage colony-stimulating factor selectively induced only TNF mRNA. Both TNF and LT mRNA were minimally induced by IL-1 alpha, IL-3, interferon (IFN)-alpha, or IFN-gamma. Similarly TNF alone had little effect on induction of TNF and LT mRNA. In conjunction with IL-2, cytokines such as IFN-alpha, IFN-gamma, or TNF did not interfere with IL-2 induction of TNF and LT mRNA. Interestingly, IL-4 in combination with IL-2 inhibited the IL-2-driven induction of TNF and LT mRNA. This inhibitory effect of IL-4 was also observed at the level of TNF and LT protein secretion. Furthermore, IL-4 was also inhibitory of IL-2-mediated induction of Tac mRNA in PBMC. These results extend the interrelationship of cytokine regulation of TNF and LT expression. In particular, they reveal the previously unrecognized function of IL-4 in antagonizing the IL-2 induction of TNF, LT, and Tac mRNA in PBMC.